pH-dependent pore formation properties of pardaxin analogues.
The interaction of pardaxin, a shark-repellent neurotoxin, and its charge-modified analogues with vesicles and human erythrocytes is described. The following six analogues and derivatives were synthesized by a solid phase method: [Glu8, Glu16]pardaxin, [N1-succinamido,Glu8,Glu16]pardaxin, [N1,Lys8,Lys16-triacetyl]pardaxin, des-[1----9]pardaxin (Shai, Y., Bach, D., and Yanovsky, A. (1990) J. Biol. Chem. 265, 20202-20209), and des-[1----9] [Glu16]pardaxin. The relative hydrophobic characteristics of the analogues were examined using reverse-phase high performance liquid chromatography. The pH-dependent spectroscopic and functional characteristics of the analogues were also investigated at either neutral or acidic pH. Spectroscopic characterization was achieved by measuring circular dichroism both before and after binding to vesicles, at either neutral or acidic pH. The ability of the peptides to dissipate a diffusion potential, to cause calcein release or the pH-dependent release of 8-aminonaphthalene-1,3,6-trisulfonic acid disodium salt/p-xylene-bis[pyridinium bromide] from sonicated unilamellar liposomes, as well as measurements of cytolytic activity on human erythrocytes, served to functionally characterize the peptides. We show a direct correlation between alpha-helical content, the analogues' hydrophobicity, and their pore-forming properties at the different pH values tested. We also demonstrate that the charge of the N terminus and of the peptide backbone, but not of the C terminus, affects the secondary structure as well as the activities of the analogues. Finally, we show that the cytolytic activity of pardaxin at neutral pH is not retained by any of the analogues.